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3J.I.-pEwE3iT-T*ficK NAcA 66-sEFIEs-TyPE AIRFOIL

WITH A 1)01’BLJ2SLOTTED FLAP

. .—

APPFK)XIMATELY--.— _-—
SECTION

.

By Albert L. Braslow and Laurence K. Loftin, Jr.

A two-dimensional wind-tunnel inv~stigation was made
for the purpose ~f developing a suitable double slotted
flap on an a~~roximatel~ l~-perce~t-thickm odffied

..___

NACA 66-series-tyne airfoil section. Section aer~djnatio
—

characteristics of the airfoil with various double+lotted-
flap arrangements are gresented. — .... ._..-.~---—_

A maxirum section lift coefficient of 3.0 was obtained
--

for a 55~ deflection of a flap arrangement employlag a
0.085~-airfoil-~h~rd vane (vane 4.). The lift caeffictents
obtained for flap configurations witlnvane 4 generally
were higher than those obtained with the other vanes tested
and viere less sensitive to changes in vane position-ari- ““”–”
deflection. Standard airfoil le@ing-edge Tou@ness! G%iiZ%d
approximately the ss.xedecrement in rntii~um section lift —

coefficient for the airfcil with the fiap de~ected ‘jOO
as for the airfoil with the flan retracted. Differ@it
values of the w.aximunsection lift coef$ici-ent were obtained

.—_

at high flag deflections when t’heanRls of tittack”-~t-“Mhich
the t;st wa~ begun was not sufficiently low to
inttis.1 air-flow separation. —

INTRCJDUCTION

grevent .“.. __
—— ... —_ ___

———

— ——

Tests were made in the La~ley two-dimensional low-
turbulence tunnels of an airfoil section equipped with a
double slotted flap designed for agpl:cat.ion to a fighte-r- “–
t~e airplane.

.——___
preliminary desigu of the airplane ....___

indicated that a maximum. section lift coefficient of ‘- .-

agproxiwately 3.00 was necessary if the airplane were--to
...__

— .
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2 NACA TN NO. 1110

have the specified landing and take-off characteristics,
‘I’hepurpose of this i.nvestigatioawas t.odevc.1.opa suit-
able double-slotted-flap conf’LgurEiti.oilfor usc on this
airplane, —

The tests were made of a 2).+-inCh-ChQrdmodel of an
intermediate airfoil section formed by a strai@t-line
fafrin~ between a modii’ied NACA 66(215)-211~root section
&nd a nodified ?TACA65(112)-215 tip section. Tho

invcsti~ation included the dcter”~~natlom“of Lhe”aerodynainic
characteristics of the plain airfoil section and of a
consldera’ble number of double-slotted-flap ‘%’ran~~~l~nts.

Fi<.wdif’fer:..ntvanes wer-ea-,lNIoyedfilconjuLlctiOllwith the
double-slotted-flap tests. The’posit~on and deflection
of the vanes rfilative to the flap and of the flap and
vane collfi~ur~tions relativv to thtiairfoil were vbrfed
i.nen,effort to obtain a hi-h VA1U6 of thG ~gximum section
lift coefficient, ?The rGsu ts of’tt~ls.investigaLion
Lndicato that a maximum $ection lift coefficient of j.00
can be obtained w.lth th~ usu of a suitable double-slotted-
flap arrangement.

Ct airfoil

czm~ maxhum

cd airfoil

airfoil
cmc/l].

a. airfoil

6 an~ular

c alrfOll

section li~t coefficient

airfoil ssction lift coefficient

section dra~ coefficient -

section pitchin~-mam~;nt coefficient
at quarter chord

section tin~leof attack

flap deflection

c?zordlength

q fr~e-stream dynamic presswe
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lhODEL

The airfoil tested was an intermediate profile
formed by a straight-line fairing between a modified
NACA 66(215)-2~ root section and a rmciifie”d-

913.tip section.NACA 6cj(lz2)-- Eech of these airfoil
—

sections “had been modified by fairing out the cusp near
the trailing edge of the upper surface with a Straight
line through the trailing edge and tangent to the ori~inal
airfoil contour. The lower s-arfacehad then been rnbdified
so that the airfoil mean line was the same-as that of tine
original section. The 2b.-inch-chord model of the inter-
mediate section tested was made of wood. The surfaces j. ““-
were painted and then sanded with ITo.400 Carborundum
paper to produce an aerodynamically snmoth finish.

The investi~ation was partly complete when it was
found that the model did nGt fit the true airfoil contour ‘–

—...

calculated from the strai@~t-11.ne fairin~. The model was
then refaired to conform with the calculated profil~i=
drawhg showing the departure of the original model from
the calculated true airfoil contmr is given in figure 1.

-—

The calculated “ordinates of the airfoil section are given
in table I.

The flap had a chord of 0.23c and was of cast
aluminum.polished to a smooth finish. The method of
attach~ng the flap to the airfoil was such that various
deflections could be obtained with-any one of ~e-veral
pivot po~.nts. The flap ordinates and a drawing of the
flap are presented in table II.

.. —..- -.

Sketches of the five vanes teshed, which wG7H1s0
of cast alumixrum polished to a smooth finish, are given
in fi~ure 2. The maximum projectqd lengths of v-es 1,
3, ~1-,5 and 6 were 0.0646c, 0“”.0646c,0.085Jc, 0.0771c,
and 0.0~34c, respectively. The method of att~ching the
vanes to the flap allowed consid.ei’ablevariation in tie
position and deflection of the vanes relative to the flap.
The movement of the vane position was restricted, however,
by the necessity of havirig the double slotted flap retract
into the wing without interfering with the wing structure,
which had already been designed. It was also necessar ““-

-#to keep the vnne position fixed with respect t-o the-f ap
—.

for all deflections of any given flap-vane confi~uration.
The ordinates of the five vanes bested are :iv~n in
tables III to VII.

,——

..-.=

..
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TMSTS

This investigation was made in the Langley two-
dimensional low-tur”m.zlencetunnel (desi.SnatedLTT) and
the Langley two-dimensional lmv-turbulence pressure
tunnel (designated TDT). A brief’description of these
tunnels and the methods of obtaining the data-tire .@.ven
in reference-l. The following formulas derived from
referenco 1 wero used to correct the tunnel data to frse-
~h’ cmdftfo~s. .- —.

Ct = 0.p760CzI

cd = osg910cd~

q = looopoqf

= l.ol~aofa.

where the primed quai]tities r~p.r.sse.qt.tho values measured
in the tunnels.

Lift , drag, and pitching-m~ment .da~.~.w+reobtained
for the airfoil with flap rctrcctad. The &aps between the
f’lapand airfofl.were scaled but not faired inti the
airfoil contour. The data were obtained at Reynolds

numbers of approximately 2.3 x 106, 6 X 106, 8 x 106,
and 9 x 106 with the model both in the ori~f,nal condition
and after it had bf~enrefaired. The predicted landing

Reynolds num.borfor 6the airplane.was 8 x 10 , Lift and
drag data w{,re also..obt”ainedwith standard rou~hness
(reference 1) applied to the leadfng edge of ‘themodel at
a Reynolds number of 6 x 106.

.—

The problem of deter.mining”a suitable flap-vane
combination tm give the desirad lift Coefficient of
aj~proxlmatcly 3.00 involved a considerable number of tests
of the modol with different vanes and combin~.tions of vane
and flap position; Three vanss were ori~inally designed
for tests with the flap, but the data obtained with
vanes 1 and 3 indicated thtittests of v&ne 2 would be
of littlo value. When the desired maximum section lift

—

—
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—
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coefficient
or 3, threo

1110
.-5

could not be obtained with either vanes 1
new vanes were developed. --

In order to expedite the required chan~es in the
mode1, most of tho development tests were conducted in
the LTT. ‘TheReynolds number at whi h these tests were
pGrformed was apprOX~natOly 2.

?

tXlo, the maximum
----—

obtainable in the T~TTwith a 2 -inch-chord aodol.
Observations of the air flow through SOHC of thi flap-v-an6”—
co~lbinations were made by tuft surveys. -“After several
acceptable flap Gnd vane combinations had been determined
from tests in the LTT, the model was transferred to the
‘TDTfo:elif’ttests at R{]ynolds nu:nbGrs of 6, 8, and 9 x 106.
The variation of the section pitchinC-momeat coefficient
with sccbion lift coefficient was &lSCId~ter.mlmd in the
TDT for a few flap combinations involving vanes ,2 and 4,

The flap desi~ paramtcrs vari~d- during the tests
included the position &nd an~le of thu vcmc r=lative to
the fla~; th~,flap deflection, and the posit”i-ofiof the
vane and fla~ configuration relative to the airfoil..
Each combination of’vane position s.nda.rq;lerelativw to
the flap has been civen a confi~uration number, the
numbers buCinni~.g with one for ~ach of the five different
vanes . The p~rtinent dimensions de:crifiing the various

.—

flap and vazieconfi.~ations aro given -in table VI”lI~ — ‘–—..

Because of the construction features of the fairplane,
it was required that a single pivot petit be used for all
flap dcflect,ions, and the original intention was that
piVOt pOiat A (fig. 3) be us~d exclusively. W“”-th.ti

...—

attempt to increase the znaximum Mft cotifficient, variou:_
positions of’flap-vane confi~uratlons with rssp:ct to t%e
airj’oilwere tcst~:d. DifferG:zt pivot points were th&e -
fore required to retract the flap into the airfoil. A ‘–
drawing showinc tho location of the v&rious piv6t po”lnts
r~letive to the =irfcil is pr,-;sented in $igure 3. TM
flap deflections invcstlgatcd varied, in ~en~ral, from -
400 to 550.

Drawin&s sbowin: the various flap-vane confi~ura~ions
tested and their positions rultitive.to the airfoil ar: so-”
arran~ed th.ctths dra~~i.n~s01’a pbzzticular set of flap
positions Cnd confi~urations precc,de the experiinentZil
curv~s obtained with those co~lbinattons. ...—
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RESULTS AYD DISCUSST 01~

Fla~ REtracted

NACA TN No. 1110 ..

=..- =

Lift and dra~ characteristics are Qven-for the plain
airfoil in the original conditiar. in fizjure)+and for the
airfoil after it had bean refaired according”to the

—

calculated airfoil ordinates in fi~ure 5. Refairing the
model resulted in an increase in the maximum section lift-
coeff’icient of approximatelyO.OL at the landin~ Reynolds
nuin-oer. In both the oricinal and ref~~ired c~nditions an
increase in maximum lift was observed as the Reynolds

number was varied from 2,3 X.106 to 6 x 106. A the
Reynolds number was further increased to 9 X 10z little
change in the--maximwl section lift coefficient vi;snoted.

The minimum section dra~ cciefficient at a Reynolds
nuder of 9 x 106 was approx”im~tely 0.0035 f& the model-”-
in both candltions (figs.~ and 5). Application of
standard rcuf~ess to the airfoil leadi~ ed~e caused an
increase in the values of cd

——
similar to that found for

the NACA 66-series airfoils of comparable thickness
(reference 1).

—

,“

Flap Deflected P

Lift and pitching-moment characteristics of the
airfoil with various double-slotted-flap combinations
and drawings of the combinations tested are pres~nted in

--

fi:ures 6 to..l~.

Comparison of vanes.- Lift data for the airfoil-flap
combination employing vane 1 at flap-deflections from
0° to 55° are nres~nted in figure T(a) at aReynolds
nunber of’2.3 ‘x10~, The effect on””th~”Iift-charac-
teristics of increasing the Reync,ldsnumber from 2.3 x 166
to 9 x 106 is shown tn fi~ure T(b) for the 50~ flap
deflection, A sli:}htdecre&se i,nsection lift coefficient
alon~ the linear portion of’tfi.eqecurvGs occi&s “W-ith
increasing Reynolds number$ but the maximum section lift
coefficient does not vary appr~ciably with an increase

in Reynolds number from 6 x 106 to 9 x 106. The value
‘f Czma% obtained et a Reynolds nu~ber b-f8 x’106 for

.

9’”

._,

a 50° flap deflection was 2.76.
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Eecause the maximum section lift coefficient obtained
with tineuse of vane 1 “wasnot high encugh to meet the
require:~ents for the proposed airplme, lift tests ive~e”-”
made of two flap c~nfi~ations usin~ vane 3 at a Reynolds
nuaber of 2.2 X 10o (fig.?(a)). The highest value of
Czm= was obtained with configuration 2 at a deflection. ......
of 50°. For this f’lap combination the effect on the lift “--
characteristics of increasing the Reynolds number from
2,2 x 106 to 9 X 106 (fig. 9(b)) is similar to that
observed from tests of vane 1. Iift tests were also made
at a Reynolds nu~.ber of 8 x 106 when confi~uration 2 was
deflected 300 and )+Oo as well as 50° (fig. 9(c) ). This
ran::e of flap positions includes the deflections which
may be used for take-off and landing. Suction itchi -
mo~.lentcharacteristics at a Reynolds number of 8 x 10F
are presented in fi~ure 1’0for flap deflections ran&ing
from Oo to 50° in 10° increments.

An examination of the double-slotted-flap arran ements
ftested with vafies 1 and 3 (figs. 6 and 8) se~mst”oin ica”te

that the desired value of cZm~ could not be obtained

because the small size and profiles of venes 1 and 3
prevented the attainment of proper air-flow conditions

.—

through the flap configurations. For this reason extensiw
development tests were not made with aither vane 1 or ““
vane 3, and tests of vane 2, which was also small, were
onitted entirely. Three lar~er v~nes were then desi~ed,
(See f’i~.2.)

.
I,iftdata obtained at a Reynolds number of 2.3 x 106

for double-slotted-flap arrangements with vanes 4, 5,
and 6 are presented in fi~ures 12 and 1.4. These fi~ures
show that the high.est maximum section lift coefficient
was attained with a flap arranSe:qe”~”*.temployinq Vane 4.
This value of elms WaS 2,~6 as cOmpared with 2.72

and 2.78 attained wi,th flap arrangements employin~ vanes 5
and 6.

——

After the model was refaired accordin~ to the
calculated ordinates, further flap-vane combinations with
vanes 6 and L were tested at a Reynolds r,umber or 2.3 x ld.

These data are prasentod in figure 16 for vane 6 and in
flCures 18(a) and 18(b) for vane 4. A maximum section

..

lift coefficient greater than 2.9 was attained with the
use of vane 4; whereas a maximum section lift coefficient
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of 2.78 was the highest value attained with vane 6. Two ‘“
of the more promisi.n~ flap cpmbinati.onsusin~ confify.ra-
tion 7 of vane 4-were then tested at Reynolds numbers

of 6 x 106 am 9 x 206 lift data f’orwhich tie presented
in figures lti(c)and61~(d) . An hmorease in the Reynolds

number from 2.3 x 10..to 9 x 1’06..resulted in -an increase
in maxi.w section lift coefficient to 3.0 for confi~pra-

tion 7 deflected 55° about pivot poi.-ntG,. Pitching-
moiment characteristics of the airfoil with this flap
arran~cnent and with configuration 7 deflected 50° about
$)i.votyoint c

z
re presented in fiyre 19 at a Reynolds

number- of 6-x 10 . -—

.. —
—

,

—
—

—

—

In addition to the value of the maximum section lift
coefficient, an ~rnportant’consideration in the selection
of a suitable flap-vane combination is the sensitivity
of the f’la.pand vane to small chan~es in position and
de-flection.such as mi~ht”occur as a result of m nufacturing.
i.naccuacies, tAt a Reynolds”numbe&%f 2.3 X 10 , maximum
section lift coefficients between 2.8 and 5.0 were obtained

.-

with several of the flap bonbinations Gmploying vane 4
(ft~. 18(a) and 18(b)). These lift caofficients are not
only hi2her than those obtained with other vines but seem
to vary less with changes- i.nvane position and deflection.

‘Effect of initial anfileof attack.- For the wind-
tunne1 investi~ation a constant flap deflection was
maintained whi~e the Section angle of attack was increased
from a negative value to the positive stall. At large
flap deflections it was found during tests of vane 1 at
a Reynolds number of 2.35 X 106 that the air flow through
the double slotted flap at the initial an@e qf attack
was ,partly or COmple-tely separated. If the sectibn”sn~le”
of’attack at which the test was be~w was not sufficiently
low to prevent initial separation the air.flow through
the flap did not recover throu@out_ $~e ,Gnti~e ran~e of
an~lo o.fattaclk. Results of lift tGsts iihichwere stwted
at various angles of attack are ~prese-titedin fiqure 20,
These dQta shovJ that with a fla~ deflection of 500 a:
decrement of msxlnum section lift coefficient of 0;30 -
occurred when the initial arq-leof at.tqckwas.increased
I%om -120 to -40. A similar thou~h less pronounced trend’”
may be seen in the result-s prGsfi_nt@tifor a 400 flap
deflection. This anomaly has also been noted-in- t e TDT

2at hi,-her Reynolds ntimbers of appioximate~y 6 X 10 .

,“

—

.—.

.“
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Because the data obtained during tests of vane 1 seem
to indicate that the initial flow pattern throu@. the
double slotted flap becomes less dependent on the starting
anzle of attack aS the flap deflection is decreased, and
because similar irre~ularities in the air flow have not
been observed at low flap deflections during other double-
slotted-flap investigations, it is thought that only one
flow pattern, independent of starting angle of attack,
could be established at the low flap deflections. Under
actual flight landing conditions it appears more likely “–
that the hi~her rather than the lower lift coefficients
would be obtained at high flap deflections, because a ~ood
flow pattern probably would be initially established throw
the flap as it Is deflected from the retracted position.
The lift tests reported herein were started, therefore,
at an an~le of attaclk low encugh to insure that the better
initial flow conditi.cns be obtained at high flap deflecticms.
An initial section angle of attack of’-12° was considered
suitable, as tests begun at lower an~les Showed no
increment in the section lift coefficient. If the flap
deflection required for take-off is such that two flow
patterns m~y exist, however, these two-dimensional results
seem to indicate that the lower lift coefficients would be
obtained.

Tuft surveys.- Air-flow conditions observe~fiom tuft
surveys indicated that smooth, ~stalled flow over the
vane and flap and through the gap between the airfoil and
vane is essential if high lift coeff’icien%s are t-o--be —

realized. The ~eatest decrement in cZmm seemed to

result when the vane stalled. ‘The tuft surveys also showed
that the airfoil itself stalled at low positive section
an~les of attack. This observation seems to “indicatathat
at least part of the difficulty encountered in realizing
high maxinum section lift coefficients resulted Nom
stalling of the alrf’oilrather than of the flap or vane.

.-.

Eff~ct of leading-edge rouP~hness.- The efftict on the
maxiw.um section lift coerticient of’standsrd airfoil
leading-edge rouC~ess was determined for one of’the batter,
flap combinations using vane 4. The data were obtained
at a Remolds number of 6 x 106 and are presented in

-——

fi~ure l~3(c),~.osether Wtth the data obtained for the .—
same Remolds number and flap combination with the airfoil
leading edge in the smooth condition. r~~.edecrerLent in .. ...
maximum section lift coeff’icicnt caused by stand”ard
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airfoil leadlng-edge roughness was approxirt.,atelythe same
-.

f~rthe airtoil witlithe flap deflected 50° (fig. 18(c))
.

as for the airfoil with the flap retracted (fig. 5).

CONCLUSICtiS
,. ---. .=

The results of a two-dimensional wind-tunnel investi-
,gation,ofar-z~proximately 1~-percmt-thick modified
N.4CA~b-series-type airfoil section equipped with a double

.—

slotted flap .ifidicatethe follom~ing conclusions:
.-

1. A maximum section lift coefficient of 3.0 was
obtained for.a

z
5° deflection ot “a flap configuration

employing a 0.0 54-airfoil chord vane (vaneL).

.2.The lift coefficients obtained with the use of
vane )4generally wer6 Mgher tQan those obtained with
the other vanes tested and were less s“snsitive to changes
in vane position and deflection.

3. Stan?ard airfo”il-leading-edge roughness caused
approximately the sare decrement in u,aximum section lift
coafficiemt for the airfoil with the flap deflected 50°
as for the ai~foil with the flap retracted.

).!,.Differant values of the maximun”section lift J
coefficient were cbtained at high flap deflections if the
angle of attack at whiuh-the test was begun was not--
suffficf~ntly low to prev6nt initial air-flow separation.

.-

—

,.
.:

.

——

Langley Ifernor.falAeronautical Laboratory
—

National Adviscry Committee for Aeronautics ._
Langley F~eld;’Va. ~ A@-fil22, 194.6

REFERENCE

1. Abbatt$ Ira H,, von Doemhoffy Albert E., and St~vers,
Louis S., Jr.: Summary of Airfoil Data. NACA
.ACR 1~0,L5C05, 19)L5.

—

.
.



.

.

.
.

“,

.
.

..

NACA TN No. 1110 ___ l_l -.

TABLE I

ORDINATES OF AN AIRFOIL SECIZON FORMED BY A STRAZG3T-IZNE
FAIRING BE_ A MODIFIED NACA 66(215)-2U AIRFOIL
SECTIONAND A MODIFIEDNACA 65(1=)-213 AIRFOILSECTION

~tations andordlnates given in percent airfotl cho~]

NATIONAL ADVISORY
.

COMMITTEEFORAERONAUTI=
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TABLE II

ORDINA!LZSOF THE FLAP TESTED

~tations and ordinates venin
fpercent airfoil chord

i
UpperSurface

1
Station 10rdinate

1

Lower Surfaae

atatlon Ordinate

z? ;0
.1

$
-2* 7
-1. 4

:9 -1.04
‘;{.35 ::MJ
100.00

IL.E.radiue$ 1.5peroemt ohord

.

P

.“

.

NATIONAL ADVISORY
COMMITTEEFM AERONAUTICS

;;%~?~-~

Airfoi1 ahord line—
1.2 peroent o T.13.

1.5 peroento ,. .. -.
LoE.~ >

’78.5peroento .

— -.... —

..

.
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TASm III

ORbINATBS OF VANE 1 ,

~tatlons and ordinates given in
peroent vane ohoti]

TABLE IV.
.

ORMHAT&!SOF VAEE 3

I

@tations erjdordinates given
peroent vane ahoti]

In

-Iower Surfaoe UpperSurfaoe Lower Surfaoe

Station ktation Ordinate Station

u.61
19.6
22.8
26.&
;;:3:

“2
$:$
36:29

J
3 m;

25.TO
17.90
11.61
4.51
.2.39
1.63

“.
.

TABIE v TABLE VI

oRDINATES OF VANB 5ORD~A!CESOFVANE4

~tati.one and ordlnatea given in
peroent van? almkd]

.
. ~tations and ordinates given in

pement vane oho~

Upper Sumacwi

station
o
1.3.5
.2.70

reface Lower Surfaue Lower surraoe

Ordiilate Ordinatf

8.I.I.
3:2

9?

2?:::
23.63
; ;33 .

31
30. 0.
31.60
31.70
31. OS
2 .5
J3?2.

2J?J

11:89
6.4g
2.70
1.40

Station

o
1.35
2.70

z
:4J

.10.8I.
13.1

z20. 5
27.01

i?;

3*79
0= 5

$8:0
0.81
6.
z 3?
8

●

8=:%

J
9 ;;:

100.00

Ordinat(

$;

1:2?
0.32

.25
1.35
3.11

?:%
lg.g

13: 1
713. 8

13.24

%: p
:. 5

----

.
●

. . 100.QO

NATIONAl ADVISORY

COMMITTEEFOQASROMAUTKS

-—
“ .,
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TABLE VII

ORDINATES OF VA~ 6 ,

~tations and ordinates given in
percent airfoil chord

Upper Surface Mwer Surface

tat ion Ordinate Stat ion Ordinate
o 12. 0

?2
o

18. w
~:?3 ;;:g$ M 3 5.00
5.00 5.00 2.85
J.:: 25.69 J:: 1.530

27.70 .65
12:50 29.32 12:50 .30”
~8.7’5 32,25 18.75 .63
25.00 34.20 25.00 1.75
3+*;g

i

35.29 31.25 3.15
35.80 7.50

52% iy
t

5.00
3 61

52:53
,7.~2

2
6.25 ;1:g 6.2

?5
9.00
10.2

2.50 28.75 2.50 10.83
68●

83
25.30

1
59 21.25 :;:83 10:ga
1.25 :;:~g 1.25 843
87.50 87● 50 5: 2

83:{8 m $g &gO
00.00 1.25 ●
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TABIB VIII
.
. DIMENSIONS OF E@ VARIOUS FIAP AND VANE CONFI(RJRA’iTON

.

.
“

.

V-e TOE. position

vane oonflgla- Fpm&oil Aboveatrfoil
ration ohordline x

(;sroen:’c), (percentc)

1 1 78●00
I 2s4s

3 1 78.54 2.04

3 2 77*71 1.88

4 1
4

78.54 2.75
2

4
78.8

3
2.7

i
i

78.0 2.3
4 77.75 L.88
4 1.% o
4 z

76.96
76.88 1.42

4 7 77.63 2.50

5 I 1 I 77.83 I 2.17

6 1 76.83 1.7
2 77.25 1. 4

: 76.51+ L83
6 : 75*75 2.08

76.00 1.4.2
2 z 77.25 1.58

Angle between vane
tangent line and
airfoil chord
llne,

?(deg
*

52,5

51.0

M*5

I&o

Hi?.
44:5
ko.o
40.0

111+.25

50.0

._

!LE.
-.

Flap

\
NATIONAL ADVISORY ~

COB4MllTEEFORAER01tAlKlCS
.

.



“.

z
0

. ,. ,. 1..
;:



,
.

.
.

●

.

.

.
..

NACA TN No. “111O

.

.

.06@ ~ ‘

Vane 1

Vane 3

. .

Fig. 2- ““ ‘“-
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. -- —.. --

.

Vane chord line

Vane -ohord line
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Vane4 .

+--- .0771C-?+
Vane 5

Vane ohord line
.
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1 Inoh

t- -------

. ..—

Vane chord line

.
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Figure 2.- Sketchesof the five vanes used on the 24-inch-
chord double slottedtlap model.
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Figure 3, - various pivot points employed for tests of the double
.1-
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slotted flap.
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Figure 6.- Sketch of the double slottd flap.I
Vane 1, ,confimntion 1, pivot point A.
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(a) Conflfs-tion 2, pivot point A.
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(b) ConS@ratlon 1, deflection 50°,
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Figure 8.- Varioua arrangements sf the aouble Blotted flap tested with vane 3.
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Figure 10.- pitotig+aomant oharaoterintlos of an approxhately l&peroent-tlrlok MAOA 66-aeries-

type alrfoll seoti.on equipped with adonble alottad flap. Original ordinates; nne 3,

oonfigumtion 2, p%vot point A; R=8 x106; tests-,TDT713 andns.
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Flgura 11.- Varioue arrangement of the double slotted flap tested with vane h.
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Figure 13.- Varioua arrangement of the double slotted flap teated with vanes ~ and 6.
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PUma 16.- ~b Ohuwtetistioa of an appMx.htalJ lhymaont-thlak UACA 66-mri#m-~ airfoil ●eotion aquipm with
a dmbla slotted flap. fhloumtod ordimtes; -O 6, a .2.3 x d, tut, rm Ho.
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Fi.gnre 17.- Vaiioua arrangements of the double slotted flap tested tith vane .&
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—ammnt oharmteriaticm of M approxluti4 l&permat-thlok EACA 66-aeriea -
type fdrfoll aectlon oqulppadwith & doubleslottidflap. Omloulatodo~innton; vme ~,
wmtlgurntlon7; R = 6 X 106; test, m ~.
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Fig. 20
NACA TN No. 1110

Section angle of attack, a. , deg

Figure 20.- Varfationof cl with ao for an approximately14-percent-
thickNACA 66-series-typeairfoil section equippedwith a double
slottedflap showing the effect or Initial a. on the lift
characters tics. Original ordinates; vane 1, Conflguratlon 1,
pivot point A; R = 2.3 x 106; test, LTT 359.
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